Nucleic acid and protein metabolism in undernutrition and protein deficiency.
This review discusses the metabolism of nucleic acids and proteins in various models of undernutrition in female rats and their neonatal and 21-day-old progeny. Based on the observations noted in our laboratories and those of other investigators, it is concluded that body and organ weights as well as various parameters of cellular growth (DNA, RNA, proteins, amino acids and total nucleotides) fail to increase normally in dietary-insulted animals. Protein and RNA synthesis demonstrate variable responses, leading to the speculation that modulation of mRNA metabolism and of protein synthesis occurs in dietary-restricted rats. These findings are also confirmed by the organ weight to DNA ratios. It is further noted that, despite the increases in protein and RNA synthesis in certain organs, protein and RNA register below-normal values, indicating that their degradation is much faster than their formation. This postulate is supported: by the enhanced activities of acid cathepsin (a protein-degrading enzyme) and of RNAse A (a RNA-degrading enzyme); by the elevated concentrations of circulating amino acids and total nucleotides; as well as by the accelerated excretion of nitrogenous compounds in the urine and feces of dietary-restricted animals. Modifications of RNA turnover are also evident in the tRNA and soluble RNA fractions of the liver of dietary-insulted rats. Studies on brain mRNA translatability have revealed: that food deprivation elicits a shorter species of pre-mRNA via a reduced polynucleotide elongation rate; that not all poly A+ RNA sequences present in control rats occur in dietary-restricted animals; and that the translatability of polymerase II is far lower in dietary-insulted rats. Other investigations on the translatability of liver, brain, kidney, spleen and thymus mRNA have demonstrated changes in mRNA via altered protein synthesis in various organs of dietary-restricted rats. Generation studies have shown that adaptation prevails in the first, second and third generation offspring of dietary-insulted rats, after which all parameters decline in fourth and fifth generation offspring. By reducing the litter size and exchanging the pups of control and dietary-restricted rats during the lactation period, partial restoration of the cellular growth of different organs is effected with the exception of the brain, in which damage is irreversible.